
 

Lecture 23
extra OH Fri

T.Dfim.skstatus
ellipsoid

e Analyze ellipsoid
c Next

3 Apply
to LP time

hpsoid

Recall main lemma
E

E

Volumefenimfet E'be
ellipsoid after

E in the algorithm

They'd e
Ent volCE



Before proving
some

preliminaries
need A P D or else

ellipsoid will contain
an entire line

Def Given conferee
IR a

positive definite matrix
A c Run

the ellipsoid ele A is given by

Ece A xelR G e'T A K e ez

eat A soE A NotARCOT

cosOisin

e op 72 sinocos

EGA se elet

to
to

i3 Es
v

I I



A Ez His FA HB XJ y E I

Recall Matrix At positie definte
if D A is symmetric at A

D x TA x s 0 AXE R R 03

Eqiouditrois Let A be
a symetric Matri

r Them

A PD

7 BER sit A BTB

E A P D a B 45T

A has a
orthonormal

eigenvectors w positive

eigenvalues



Facts about ellipsoids

They are affinetransformations

linear map translation

of ant spheres balls

EG IJ Ex cRn Tx Ef
Ei

Proof Of
T

Let A B B

E OIL TEG A

where T affine bijection
T x y CB F x e



y c unit ball

y y e l
G e5 B B JTG e E I

l l

x e5 A x e E l

o x e Ece A

a
O

Volume if A j a

i.e Ece A coordinate aligned
then

of Ece A Ian Vol ECO I

ol fair'T
3race

Ethe I
1 pestis
ra

tg
Ece At Vol EGA



Y 0iA E 9 I Elo A BTElo I

Vol EA A L det Blvd E Co I

Ita vol EG I affairVol Ela IJ

Prootemma
Begin with special

case E Eloi't

unit sphere inequality x o

all other
E Cases

reduce
to this oneI

e

Mmm is

Claim we can take

gE x Ta t
n EExEez



i e E Ece A where e 0 o

and A diag 5 7
Proof of claim

exercise E is actuallyMin
volumeellipsoid2E doitneed

Need to show En x x 303 E E

Let X E E AEx X B Then

Ta I n I
Yantz

expand

netflix.sn
2nEitntztnHn.Ezxi2

enEnTXi

I cancel

Xi
x tutt

h 14

ct



znut x.ca l that
n 14

E O ble El b
c

ofXfl 11 11El

c hath EL I

Proofofvolume
lemma

i
ase Vol E

vol E b
t

A Vol Ece A Ian vole QI

iafau FETE.IE
E EEF G it

E e nice



e IIe Intl e D

used inequality x Ee

what if we have some

other inequality
d'T E O

E

44.00

D can assure 11DIK L by
d

Figure out El by rotatig so D e

D

usiyprevious case
then rotating back

shows vol ratio still
C exp Tent



D Endup with E Ef ft F

F NEI ft Eddi
d unit vector

check F positive definite

what if E net wut
ball

Sphere Use affinetransform
T preserves ratios ofvolumes
to turn E into unit ball

E Is E lo t

t
E T E for unit

T1 ballfor ellipsoid E





New Ts

E volt Eod

Vol E Vol E

Vol Ej
E oI

E e
2 i

completes proof of volume
lemma

How to compute E



Let's carefully compute

If E E Ce A recall

T X y
has

Y H



First find d
under

x Ix Eee y

y
3 y

3

for D

Recall that

Ef El

Let b



T to Eo yieldsApplyin

E El i

EC 1

Ellipsoid concretely
Tutialize E

while et P
D Let

D Let b



D set e e

D Set A c

ummarg

After k iteration

Vol E E e
Ent Vol Eo

terminates in E

2 att In VolEovol
P

steps finds point in P



Linear programming


